(19) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(11) EP 0 593 822 B1 

EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
20.11.1996 Bulletin 1996/47 

(21) Application number: 92309520.2 

(22) Date of filing: 19.10.1992 



(51) Intel A H01Q 25/00, H01Q 3/24 



(54) Base station antenna arrangement 

Antenneneinrichtung fur Basisstation 
Arrangement d'antenne pour station de base 



(84) Designated Contracting States: 

AT BE CH DE DK ES FR GB GR IE IT LI LU MC NL 
PT SE 

(43) Date of publication of application: 
27.04.1994 Bulletin 1994/17 

(60) Divisional application: 95202374.5 

(73) Proprietor: NORTHERN TELECOM LIMITED 
Montreal, Quebec H2Y 3Y4 (CA) 

(72) Inventors: 

• Sear I e, Jeffrey Graham 
Brixham, Devon TQ5 0PQ (GB) 

• Dean, Stuart James 
Paignton, Devon TQ3 2SU (GB) 

• Broome, Keith Roy 
Torquay, Devon TQ1 3UH (GB) 

• Chrystie, Peter John 
Galmpton, Brixham TQ5 0NQ (GB) 

• Cox, Christopher Richard 
Salcombe, Devon TQ8 PJ (GB) 



m 

CM 
CM 
00 

CO 
O) 
lO 

o 

Q. 

LU 



(74) Representative: Ryan, John Peter William et al 
Nortel Limited 
Patents and Licensing 
West Road 

Harlow, Essex CM20 2SH (GB) 



(56) References cited: 
WO-A-88/08623 



US- A- 4 882 589 



TRANSACTIONS OF THE INSTITUTE OF 
ELECTRONICS, INFORMATION AND 
COMMUNICATION ENGINEERS OF JAPAN vol. 
E74, no. 6, June 1991, Tokyo, JP, pp. 1547-1555; 
YAMADA et al.: 'Base and Mobile Station 
Antennas for Land Mobile Radio Systems' 
39TH IEEE VEHICULAR TECHNOLOGY 
CONFERENCE vol. I, May 1989, San Francisco, 
California, pp. 341-348; SWALES et al.: 
'Multi-beam Adaptive Base-station Antennas for 
Cellular Land Mobile Radio Systems' 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed by Jouvo. 75001 PARIS (FR) 



1 

Description 

This invention relates to a base station antenna ar- 
rangement for use in a Cellular Radio communication 
system. 

Cellular radio systems are currently in widespread 
use throughout the world providing telecommunications 
to mobile users. In order to meet the capacity demand, 
within the available frequency band allocation, cellular 
radio systems divide a geographic area to be covered 
into cells. At the centre of each cell is a base station, 
through which the mobile stations communicate. The 
available communication channels are divided between 
the cells such that the same group of channels are re- 
used by certain cells. The distance between the reused 
cells is planned such that co-channel interference is 
maintained at a tolerable level. 

When a new cellular radio system is initially de- 
ployed, operators are often interested in maximising the 
uplink (mobile station to base station) and downlink 
(base station to mobile station) range. The ranges in 
many systems are uplink limited due to the relatively low 
transmitted power levels of hand portable mobile sta- 
tions. Any increase in range means that less cells are 
required to cover a given geographic area, hence reduc- 
ing the number of base stations and associated infra- 
structure costs. 

When a cellular radio system is mature the capacity 
demand can often increase, especially in cities, to a 
point where more smaller size cells are needed in order 
to meet the required capacity per unit area. The process 
used to create these smaller cells is known as cell split- 
ting. Any technique which can provide additional capac- 
ity without the need for cell-splitting will again reduce 
the number of base station sites and associated infra- 
structure costs. 

The antenna used at the base station site can po- 
tentially make significant improvements to the range 
and capacity of a cellular radio system. The ideal base 
station antenna pattern is a beam of narrow angular 
width as shown in Fig. 1a. The narrow beam is directed 
at the wanted mobile, is narrow in both the azimuth and 
elevation planes, and tracks the mobiles movements. 
When compared to an omni-directional antenna, such 
a beam will have the dual benefits of having high gain, 
leading to increased range in thermal noise limited initial 
deployments, and rejecting interference from co-chan- 
nel reuse cells allowing higher capacity without cell split- 
ting in mature deployments. The narrow beam reduces 
interference in a balanced manner on the uplink and 
downlink. On the uplink the base station receiver is pro- 
tected from interference generated by mobile station 
transmitters in the co-channel reuse cells, Fig. 1 b. On 
the downlink the mobile is unlikely to be in the beams of 
the base station transmitters in the co-channel reuse 
cells. The extent of the advantage of a narrow beam an- 
tenna over an omni-directional antenna is a function of 
the beamwidth. The narrower the beamwidth the greater 
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the advantage, but this must be traded off against the 
increased size and complexity of the antenna. 

Although the narrow beam is formed at radio fre- 
quencies (typically in the 900 or 1 800 MHz bands) it can 
s usefully be visualised as analogous to a laser beam 
which emanates from the base station and tracks the 
mobiles. When contrasted with an omni-directional an- 
tenna this clearly creates a high quality transmission 
path with minimal interference. 

Some of the potential benefits of narrow beam an- 
tennas for cellular radio have been recognised in the lit- 
erature, see for example "A Spectrum Efficient Cellular 
Base Station Antenna Architecture', S.C. Swales and 
M.A. Beach, Personal & Mobile Radio Communications 
Conference, Warwick, 1991 and "Proposed Advanced 
Base Station Antennas for Future Cellular Mobile Radio 
Systems", W.S. Davies, R.J. Long and E. Vinnal, Aus- 
tralian Telecomms Research, Vol 22, No. 1 , pp 53-60. 
Within current systems the manner in which directive 
antennas are used allows relatively small benefits to be 
obtained. The use of directive antennas in current cel- 
lular radio systems is based on the principle of sectori- 
sation as illustrated in Fig. 2. The main sources of inter- 
ference in a cellular system come from the so called first 
tier reuse cells. An omni-directional base station anten- 
na will receive interference from all six first tier reuse 
cells (Fig. 2a). If an antenna with nominally 120° 
beamwidth is used, corresponding to a tri-sectored con- 
figuration, interference will be received from only two 
first tier reuse cells (Fig. 2b). If an antenna with 60° 
beamwidth is used, corresponding to a hex-sectored 
configuration, interference will be received from only 
one of the first tier cells (Fig. 2c). In sectorised cells the 
cellular radio transceivers at the base station are only 
connected to one sector (or antenna) and cannot be 
used in other sectors within the same cell. 

The sectorised approach to the use of directive an- 
tennas has reached its useful limit at 60° beamwidth and 
can go no further. There are two key disadvantages of 
the approach: 

a) The cellular radio transceivers are dedicated to 
particular sectors which leads to significant levels 
of t run king inefficiency. In practice this means that 
many more transceivers are needed at the base 
station site than for an omni-directional cell of the 
same capacity. 

b) Each sector is treated by the cellular radio net- 
work (i.e. the base station controller and mobile 
switches) as a separate cell This means that as the 
mobile moves between sectors, a considerable in- 
teraction is required between the base station and 
the network to hand off the call between sectors of 
the same base station. This interaction, comprising 
signalling and processing at the base station con- 
troller and switch, represents a high overhead on 
the network and reduces capacity. 
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According to the present invention there is provided 
a base station arrangement comprising: a plurality of an- 
tenna arrays, wherein each antenna array is capable of 
forming separate overlapping narrow beams in azimuth, 
a plurality of r.f. transceivers each for transmitting and 
receiving r.f. signals for one or more calls, switching ma- 
trix means, separate amplifying means for each beam 
and control means; characterised in that the control 
means is operable to switch a particular transceiver 
through the switching matrix means to any array where- 
by r.f. call signals can be exchanged with a mobile sta- 
tion located in any area covered by the narrow beams 
with the same transceiver. 

Preferably, the arrangement further comprises sep- 
arate amplifying means for each beam, which amplifying 
means are coupled between the switching matrix means 
and each array. Transmission and reception can be ef- 
fected through a common antenna aperture. There can 
also be provided means for monitoring the beam quality 
of each receive channel on every beam, the switch ma- 
trix control means being responsive to the beam moni- 
toring means to control switching of calls during the 
progress of said calls. The antenna arrays preferably 
comprise rows and columns of antenna elements, each 
array being provided with separate elevation beamform- 
ing means for each column of elements and separate 
transmit and receive azimuth beamforming means be- 
ing coupled to all the elevation beamforming means via 
diplexer means . 

In accordance with another aspect of the invention, 
there is provided a method of operating a base-station 
arrangement comprising a plurality of antenna arrays, 
wherein each antenna array is capable of forming sep- 
arate overlapping narrow beams in azimuth, a plurality 
of r.f. transceivers each for transmitting and receiving r. 
f . signals for one or more calls, switching matrix means, 
separate amplifying means for each beam and control 
means; wherein the control means is operable to switch 
a particular transceiver through the switching matrix 
means to any array whereby r.f. call signals can be ex- 
changed with a mobile station located in any area cov- 
ered by the narrow beams with the same transceiver; 
the method comprising the following steps: 

for a given signal received from a mobile, determin- 
ing the best beam to be selected on the uplink by 
measuring the quality of of the received signal 
strength from the mobile; 

selecting the antenna array which would provide the 
best beam for a given channel on the downlink; 
transmitting a signal from a transceiver, through a 
transmit switch matrix and through the selected an- 
tenna array, to the mobile. 

Embodiments of the invention will now be described 
with reference to the accompanying drawings, in which: 

Figs. 1a and 1 b illustrate schematically the use of a 
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narrow beam antenna to communicate between a 
base station and a mobile station; 
Figs. 2a-2c illustrate schematically the principle of 
sectorisation of a base station; 
5 Fig. 3 is a block diagram of the main elements of a 
base station; 

Fig. 4 is a diagram of the constituents of a multiple 
narrow beam base station; 
Fig. 5 illustrates the basic principle of a switching 
io matrix, and 

Fig. 6 illustrates the operation of a multiple narrow 
beam base station. 

The main elements of a base station antenna ar- 
15 rangement as shown in Fig. 3 comprise a mast, tower 
or building 10 supporting the antenna array(s) 12 and 
associated antenna electronics unit 14, which includes 
beamformers, diplexers and amplifiers. The antenna 
electronics unit 14 is connected via a cabin electronics 
unit 1 6 to the base station 1 8 which is under the control 
of a base station controller 20. 

The detailed constituents of the base station anten- 
na arrangement are shown in Fig. 4. Only one of the 
antenna arrays is depicted. Each antenna array 40 com- 
prises a conventional array of individual antenna ele- 
ments 42 arranged in rows and columns. Each column 
of elements is energised via an elevation beamforming 
network 44. Each elevation beamforming network com- 
bines the elements of a column to a single feed point. 
The amplitude and phase relationships of the r.f. signals 
coupled to the elevation beamformer determine the el- 
evation beam pattern of the antenna for both transmit 
and receive. The transmit and receive signals for each 
elevation beamformer are coupled to the beamformer 
via individual diplexers 46. Filters which cover just the 
transmit or receive frequency bands respectively can be 
used for this purpose. In the transmit path the diplexers 
46 are fed from separate linear power amplifiers 48, one 
for each elevation beamformer. These amplify the r.f. 
signals up to the power levels required for transmission. 
The power amplifiers need to have high linearity since 
the signals from every transmitter pass through the am- 
plifiers simultaneously without producing significant in- 
ter-modulation products. In the receive path the diplex- 
ers 46 feed separate substantially identical low noise 
amplifiers 50, one for each elevation beamformer. The 
low noise amplifiers are required to amplify the weak re- 
ceived r.f. signals prior to any system losses to establish 
a low noise figure (high sensitivity) in the subsequent 
receive path. 

The linear power amplifiers are in turn connected to 
the outputs of azimuth beamformers 52, one for each 
array. The azimuth beamformers have multiple output 
ports, one for each elevation beamformer, via the rele- 
vant linear power amplifier. The phase and amplitude 
relationship of the outputs to the beamformers control 
the azimuth beam pattern from the array. The beam- 
former has multiple input ports each of which provides 
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a different azimuth beam in space. Likewise the receive 
path has a corresponding azimuth beamformer 54 for 
each array. This combines the multiple inputs from the 
elevation beamformers via the low noise amplifiers to 
provide multiple outputs each for a different azimuth 
beam in space. The phase and amplitude relationships 
used in the combination process control the azimuth 
beam shapes. The transmit and receive azimuth beam- 
formers are substantially identical circuits used in a re- 
ciprocal manner. One well known type of beamformer is 
the Butler matrix. 

Signals are passed to and from the azimuth beam- 
formers by transmit and receive switch matrices 56 and 
58. Each switch matrix comprises an r.f. cross-bar 
switch which allows any of its inputs to be connected to 
any of its outputs. The switch matrix design is such that 
any number of transmitters or receivers can be connect- 
ed simultaneously to any one beamformer port. Thus, if 
necessary, all the transmitters can be connected to one 
beam port at a given time. Likewise all the receivers can 
be connected, if necessary, to the same beam port at 
the same time. The switch matrices are operated under 
the control of a control processor 60. A typical switch 
matrix structure is illustrated in Fig. 5. A bank of parallel 
receivers 62, one for each beam, allow every receive 
channel to be monitored on every beam simultaneously. 
For each channel the receivers measure the quality of 
the wanted mobile station signal present on each beam. 
The information on which is the 'best' beam is passed 
to the control processor. The quality measure used by 
the receivers will vary depending on the particular cel- 
lular system concerned. In simple cases the measure 
will be the highest power level in other cases carrier to 
interference ratio will be used. The basic function of the 
control processor 60 is to control the transmit and re- 
ceive switch matrices such that the best beam (normally 
the one pointing at the mobile stations geographic po- 
sition) for a given channel is selected. The inputs to the 
control processor are the beam quality data from the 
parallel receivers and in some cases data from the 
transceiver control bus within the base station. The latter 
allows the control processor to monitor a given mobile 
station's assignment to various control and traffic chan- 
nels in the system during the progress of a call. Knowl- 
edge of which channel the mobile is being moved to al- 
lows a prompt and non-disruptive assignment to the 
best beam. The control algorithms used will fall into two 
basic classes, one for initial acquisition of the best beam 
for a new call and one for tracking of the best beam when 
a call is in progress. It is anticipated that due to different 
multipath conditions the parameters within the control 
algorithms will vary for rural and urban cells. The deter- 
mination of beam selection on the uplink is used to se- 
lect the corresponding beam for the downlink. The 
switch matrices are coupled by r.f. bus paths to the bank 
of transceivers 64, one for each channel to be provided 
by the base station. The transceivers are operated un- 
der the control of the base station controller 66, which 



also provides overall control for the switch matrix control 
processor 60. 

The key features of the invention can now be con- 
sidered in more detail and contrasted to the convention- 
s al sectorised base station. It is not a single feature of 
the invention but rather the overall architecture (the 
functions and their precise disposition) which provides 
a practical and economic realisation of the narrow beam 
concept. 

10 Considered from the network viewpoint, the narrow 
beam antenna system appears as an omni-directional 
cell site. Since any transceiver can be switched to any 
beam and hence look in any direction, there are no sec- 
tors. Thus, within the network all signalling and process- 
is ing associated with sector to sector hand-offs is elimi- 
nated. Also the fact that transceivers can be used in any 
direction eliminates the trunking inefficiency of sector- 
ised sites. These factors not only eliminate a significant 
load from the network but allow the antenna system to 
20 utilise effectively narrower beamwidths than would oth- 
erwise be possible. 

The position of the amplifiers 48,50 at the top of the 
mast or building is the key to the whole architecture. 
Firstly the concept of switching the transmitters to any 
25 beam is impractical unless it can be achieved without 
generating intermodulation products, or at least main- 
taining them at a very low level. This is not possible if 
one were to attempt to switch the power levels, which 
can be as high as 50 watts, at the transceiver outputs. 
30 (t is necessary to switch before power amplification. 
Secondly if power amplification takes place at the foot 
of the mast or building, the r.f. feeder cables must be 
very low loss and become large and expensive. This 
would be a significant practical limitation on the number 
3S of beams one could have in a system. 

By situating the amplifiers at the top of the mast or 
building the above problems are solved. However, the 
precise position in the architecture within the antenna 
electronics unit is still critical. Other factors which must 
40 be taken into account are that since the individual am- 
plifiers now pass the signals from all transmitters simul- 
taneously, intermodulation products must once again be 
at a very low level. Also since the amplifiers are at the 
top of the mast they must be extremely reliable and fail- 
45 ures should produce gradual rather than catastrophic 
degradation in system performance. 

The positioning of the linear power amplifiers 48 be- 
tween the transmit azimuth beamformer 52 and the 
diplexers 46 provides an excellent compromise be- 
so tween the above factors and cost. If a complete linear 
power amplifier were to fail (which is unlikely because 
of their highly redundant design) the main effect would 
be a slight degradation in the sidelobe level of the beam 
patterns. If, by comparison, the linear power amplifiers 
55 had been placed at the input to the transmit azimuth 
beamformer a failure would mean the loss of an entire 
beam and the corresponding loss of coverage within the 
cell. Because the linear power amplifiers are distributed, 
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one for each elevation beamformer, this means that the 
power of each amplifier is relatively small, the final com- 
bination being done in space by the antenna array 40. 
The low power of operation of the linear power amplifiers 
allows the intermodulation requirements to be met. Still 
lower power of operation could be achieved if the linear 
power amplifiers were placed on each antenna element. 
Whilst this in itself would be practical the necessary 
diplexer per antenna element would not be. 

A potential disadvantage of the invention is that a 
relatively large antenna aperture, in terms of wave- 
lengths, is needed to produce the narrow beams, if the 
antenna aperture were very large this could create aes- 
thetic and structural problems, due to wind loading etc., 
in some sites. This potential disadvantage is overcome 
by using the same antenna array 40 for transmit and 
receive. In this way the outline of the antenna, for rea- 
sonable beamwidth, is less than that of many conven- 
tional cell sites. Thus the diplexing of transmit and re- 
ceive through the common aperture is a key feature of 
the architecture. 

Fig. 6 illustrates the system operation. Fig. 6a 
shows the concept of a multiplicity of narrow, overlap- 
ping beams covering the cell area surrounding the base 
station. The beams are referenced b1-b24. Fig. 6b 
shows how, at time tj four mobile stations ms1 -ms4 are 
served by beams b2, b10 and b21 . Beam b2 serves two 
mobile stations ms2 and ms3 at this time. As the mobile 
stations move geographically in relation to the base sta- 
tion, at time t 2 beam b22 now serves mobile station ms1 , 
b4 serves ms3 and b8 serves ms4. Mobile station ms2 
has, at time t 2 moved out of the cell coverage of this 
base station and will now be served by an adjoining base 
station (not shown). 



Claims 

1 . A base station antenna arrangement comprising: 

a plurality of antenna arrays (40), wherein each 
antenna array is capable of forming separate 
overlapping narrow beams (b1 -b24) in azimuth, 
a plurality of r.f. transceivers (64) each for trans- 
mitting and receiving r.f . signals for one or more 
calls, 

switching matrix means (56,58), separate am- 
plifying means for each beam, and 
control means (60); 

characterised in that the control means is op- 
erable to switch a particular transceiver through the 
switching matrix means to any array whereby r.f. 
call signals can be exchanged with a mobile station 
located in any area covered by the narrow beams 
with the same transceiver. 

2. An arrangement according to claim 1 wherein trans- 



mission and reception are effected through a com- 
mon antenna aperture. 

3. An arrangement according to claims 1 or 2 further 
s including means (62) for monitoring the beam qual- 
ity of each receive channel on every beam, the 
switch matrix control means being responsive to the 
beam monitoring means to control switching of calls 
during the progress of said calls. 

10 

4. An arrangement according to any one of claims 1 
to 3 wherein the antenna arrays comprise rows and 
columns of antenna elements, each array being 
provided with separate elevation beamforming 

15 means for each column of elements and separate 
transmit and receive azimuth beamforming means 
being coupled to all the elevation beamforming 
means via diplexer means (46). 

20 5. An arrangement according to claim 5 wherein the 
amplifying means (48,50) are situated between the 
azimuth beamforming means and the diplexer 
means. 



25 6. A method of operating a base-station arrangement 
comprising a plurality of antenna arrays (40), 
wherein each antenna array is capable of forming 
separate overlapping narrow beams (b1 -b24) in az- 
imuth, a plurality of r.f. transceivers (64) each for 
30 transmitting and receiving r.f. signals for one or 
more calls, switching matrix means (56,58), sepa- 
rate amplifying means for each beam and control 
means (60); wherein the control means is operable 
to switch a particular transceiver through the switch- 
es ing matrix means to any array whereby r.f. call sig- 
nals can be exchanged with a mobile station located 
in any area covered by the narrow beams with the 
same transceiver; the method comprising the fol- 
lowing steps: 

40 

for a given signal received from a mobile, de- 
termining the best beam to be selected on the 
uplink by measuring the quality of of the re- 
ceived signal strength from the mobile; 
45 selecting the antenna array which would pro- 

vide the best beam for a given channel on the 
downlink; 

transmitting a signal from a transceiver, through 
a transmit switch matrix and through the select- 
50 ed antenna array, to the mobile. 

7. A method as claimed in claim 6 wherein the anten- 
nas are used both for transmit and receive and 
wherein the signals to be transmitted are directed 
55 through diplexing means(64) before being transmit- 
ted by the antenna array and the signals to be re- 
ceived are directed through diplexing means before 
being routed through the switching matrix. 



5 



9 



EP 0 593 822 B1 



10 



Patentanspruche 

1. Antenneneinrichtung fur eine Basisstation, mit: 

einer Vielzahl von Antennengruppen (40), wo- 
bei jede Antennengruppe in der Lage ist, ge- 
trennte, sich uberlappende schmale Strahlen 
(b"l-b24) in Azimutrichtung zu bilden, 
einer Vielzahl von Hochfrequenz-Sendeemp- 
fangern (64), jeweils zum Senden und zum 
Empfangen von Hochfrequenzsignalen fur ein 
oder mehrere Gesprache, 
einer Schaltermatrix-Einrichtung (56,58) und 
getrennten Verstarkereinrichtungen fur jeden 
Strahl, und 

einer Steuereinrichtung (60), 
dadurch gekennzeichnet, 

daB die Steuereinrichtung zum Schalten eines be- 
stimmten Sendeempfangers Ober die Schalterma- 
trix-Einrichtung an irgendeine Antennengruppe be- 
treibbar ist, wodurch Hochfrequenz-Gesprachssi- 
gnale mit einer ortsbeweglichen Station, die sich in 
irgendeinem Bereich befindet, der von den schma- 
len Strahlen Oberdeckt ist, mit dem gleichen Sen- 
deempfanger ausgetauscht warden konnen. 

2. Einrichtung nach Anspruch 1 , bei der das Senden 
und der Empfang Ober eine gemeinsame Anten- 
nen-Apertur bewirkt wird. 

3. Einrichtung nach einem der AnsprOche 1 oder 2, die 
weiterhin Einrichtungen (62) zur Uberwachung der 
Strahlqualitat jedes Empfangskanals an jedem 
Strahl einschlieBt, wobei die Schaltermatrix-Steu- 
ereinrichtung auf die Strahluberwachungseinrich- 
tungen anspricht, urn das Schalten von Gespra- 
chen wahrend des Verlaufs dieser Gesprache zu 
steuern. 

4. Einrichtung nach einem der Anspruche 1 bis 3, bei 
der die Antennengruppen Reihen und Spalten von 
Antennenelementen umfassen, wobei jede Gruppe 
mit getrennten Elevationsstrahlformungsein- 
richtungen fur jede Spaltevon Elementen versehen 
ist und wobei getrennte Sender- und Empfangs- 
Azimut-Strahlformungseinrichtungen mit alien Ele- 
vations-Strahlformungseinrichtungen Ober Diple- 
xer-Einrichtungen (46) gekoppelt sind. 

5. Einrichtung nach Anspruch 5, bei der die Verstar- 
kereinrichtungen (48,50) zwischen den Azimut- 
Strahlformungseinrichtungen und den Diplexer- 
Einrichtungen angeordnet sind. 

6. Verfahren zum Betrieb einer Basis-Station- Anord- 
nung mit einer Vielzahl von Antennengruppen (40), 
wobei jede Antennengruppe getrennte, sich uber- 



lappende, schmale Strahlen (b1 - b24) in Azimut- 
Richtung formen kann, einer Vielzahl von Hochfre- 
quenz-Sendeempfangern (64), jeweils einer zum 
Aussenden und Empfangen von Hochfrequenzsi- 
gnalen fur ein oder mehrere Gesprache, Schalter- 
matrix-Einrichtungen (56, 58), getrennten Verstar- 
kereinrichtungen fur jeden Strahl, und mit einer 
Steuereinrichtung (60), wobei die Steuereinrich- 
tung zum Schalten eines bestimmten Sendeemp- 
fangers Ober die Schaltermatrix-Einrichtung an ir- 
gendeine Gruppe betreibbar ist, wodurch Hochfre- 
quenz-Gesprachssignale mit einer ortsbewegli- 
chen Station, die sich in irgendeinem Bereich befin- 
det, der durch die schmalen Strahlen uberdeckt ist, 
mit dem gleichen Sendeempfanger ausgetauscht 
werden, wobei das Verfahren die folgenden Schritte 
umfaGt: 

fur ein vorgegebenes Signal, das von einer 
ortsbeweglichen Station empfangen wird, wird 
der beste auf der Aufwartsstrecke auszuwah- 
lende Strahl durch Messen der Qualitat der 
empfangenen Signalstarke von der ortsbeweg- 
lichen Station bestimmt, 
es wird die Antennengruppe ausgewahlt, die 
den besten Strahl fur einen vorgegebenen Ka- 
nal auf der Abwartsstrecke ergeben wOrde, 
es wird ein Signal von einem Sendeempfanger 
Ober eine Sende-Schaltermatrix und durch die 
ausgewahlte Antennengruppe zu der ortsbe- 
weglichen Station ubertragen. 

7. Verfahren nach Anspruch 6, bei dem die Antennen 
sowohl zum Senden als auch zum Empfangen ver- 
wendet werden, und bei dem die auszusendenden 
Signale Ober Diplexer-Einrichtungen (64) geleitet 
werden, bevor sie zur Antennengruppe ausgesandt 
werden, wobei die zu empfangenden Signale durch 
die Dixplexereinrichtung geleitet werden, bevor sie 
durch die Schaltermatrix hindurch geleitet werden. 



Revendlcations 

1. Ensemble d'antenne pour station de base, 
comprenant : 

plusieurs arrangements (40) d'antenne, cha- 
que arrangement d'antenne pouvant former 
d'etroits faisceaux separes (b1-b24) qui se re- 
couvrent en azimut, 

plusieurs emetteurs-recepteurs a hautes fre- 
quences (64) destines chacun a emettre et re- 
cevoir des signaux a hautes frequences d'un 
ou plusieurs appels, 

un dispositif (56, 58) a matrice de commutation, 
avec un dispositif amplificateur separe pour 
chaque faisceau, et 



10 



15 



20 



25 



30 



35 



40 



45 



50 



6 



11 



EP 0 593 822 B1 



12 



un dispositif de commands (60), 

caracterise en ce que le dispositif de com- 
mando est destine a commuter un 6metteur-r6cep- 
teur particulier par le dispositif a matrice de com- 
mutation sur un arrangement quelconque, si bien 
que des signaux d'appel a hautes frequences peu- 
vent dtre 6chang6s avec une station mobile plac6e 
dans une region quelconque couverte des fais- 
ceaux etroits avec le m§me 6metteur-r6cepteur. 

2. Ensemble selon la revendication 1, dans lequel 
remission et la reception sont realises par une 
ouverture commune d'antenne. 

3. Ensemble selon la revendication 1 ou 2, compre- 
nant en outre un dispositif (62) de contrdle de la 
quality du faisceau de chaque canal de reception 
sur chaque faisceau, le dispositif de commande de 
matrice de commutation etant commande par le dis- 
positif de contrdle du faisceau pour la commande 
de la commutation des appels pendant la progres- 
sion des appels. 

4. Ensemble selon Tune quelconque des revendica- 
tions 1 a 3, dans lequel les ensembles d'antennes 
comprennent des rangees et des colonnes d'6l6- 
ments d'antenne, chaque arrangement ayant un 
dispositif s£pare~ conformateur en hauteur pour 
chaque colonne d'6l6ments et un dispositif confor- 
mateur s£pare* de faisceau en hauteur demission 
et reception couple a tous les dispositifs conforma- 
teurs de faisceau en hauteur par des dispositifs di- 
plexeurs (46). 

5. Ensemble sebn la revendication 4, dans lequel le 
dispositif amplificateur (48, 50) est place entre le 
dispositif conformateur de faisceau en azimut et le 
dispositif diplexeur. 

6. Precede de commande d'un ensemble de station 
de base comprenant plusieurs arrangements (40) 
d'antenne, dans lequel chaque arrangement d'an- 
tenne peut former des faisceaux droits s6par6s 
(b1-b24) qui se recouvrent en azimut, plusieurs 
6metteurs-r6cepteurs a hautes frequences (64) as- 
surant chacun remission et la reception de signaux 
a hautes frequences d'un ou plusieurs appels, un 
dispositif (56, 58) k matrice de commutation, un dis- 
positif amplificateur s6par6 pour chaque faisceau, 
et un dispositif de commande (60), dans lequel le 
dispositif de commande est destine a commuter un 
emetteur-r6cepteur particulier a I'aide du dispositif 
a matrice de commutation sur un arrangement quel- 
conque, si bien que des signaux d'appel a hautes 
frequences peuvent dtre ^changes avec une sta- 
tion mobile se trouvant dans une region quelconque 
couverte par les faisceaux etroits avec le m§me 



6metteur-r6cepteur, 

le proc6d6 comprenant les etapes suivantes : 
pour un signal determine recu d'un mobile, la 
s determination du meilleur faisceau qui doit etre 

choisi dans la liaison ascendante par mesure 
de la qualite de I'intensite du signal recu de la 
station mobile, 

la selection de ('arrangement d'antenne qui 
10 donne le meilleur faisceau pour un canal donn6 

dans la liaison descendante, et 
remission d'un signal de I'emetteur-recepteur 
par I'interm6diaire d'une matrice de commuta- 
tion de transmission et de I'arrangement choisi 
is d'antenne, vers la station mobile. 

7. Proc6d6 selon la revendication 6, dans lequel les 
antennes sont utilisees a la fois pour remission et 
la reception, et dans lequel les signaux qui doivent 
20 §tre 6mis sont dirig6s par des dispositifs diplexeurs 
(64) avant d'etre transmis par I'arrangement d'an- 
tenne, et les signaux destines a dtre recus sont di- 
nger par le dispositif diplexeur avant d'etre achemi- 
n6s par la matrice de commutation. 
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Fig. 2(a) 
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Fig.6 (c). 
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